The fluorochrome Uvitex 2B [4,4-BIS(2-di(2-hyroxyethyl)-amino-4-(3-sulfophenylamino)-1,3,5-triazine-6-ylamino )-stilbene-2,2-disulfonic acid, sodium salt] stain was used for detection of Microsporid ium seriolae (Protozoa: Microspora), the causative agent of beko disease of yellowtail Seriola quinquera diata and goldstriped amberjack S. lalandi juveniles. For detection of the parasite, microscopical fluorescence examination for spores in the Uvitex 2B-stained smears of trunk muscle homogenates was much more sensitive than the conventional visual inspection for "cysts" in the trunk muscle. The Uvitex 2B-H & E stain of deparaffinized sections was applicable to the examination for the sporulation sequence in "cysts" and spore dispersal into adjacent tissues or other organs. Thus, Uvitex 2B stain was found to be useful not only for a rapid and sensitive diagnosis of beko disease but also for histopathological studies of microsporidian infections.
"Beko" disease in yellowtail Seriola quinqueradiata and goldstriped amberjack Seriola lalandi, character ized by concave depressions of the body surface of infected fish, often leads the fish to death and pro duces serious damages in seed productions of them. The causative pathogen, Microsporidium seriolae (Protozoa: Microspora), forms macroscopic cystlike bodies containing various parasite stages in the trunk muscle of the host fish (Egusa, 1982) .
Microsporidians are intracellular protozoan para sites that have been documented to infect most animal groups of both invertebrates and vertebrates, including fish, insects, and mammals (Canning and Lom, 1986) . Recently, human microsporidioses in patients with HIV have been recognized (Desportes et al., 1985; Cali et al., 1993) and some new diagnos tic techniques have been developed. The staining with the fluorochrome Uvitex 2B [4,4-BIS(2-di(2-hyroxyethyl) -amino-4-(3-sulfophenylamino) -1, 3, 5triazine-6-ylamino)-stilbene-2,2-disulfonic acid, so dium salt], which binds to chitin, a component of the microsporidian spore wall, was successfully applied to detection of microsporidian Enterocytozoon biene usi and Septata intestinalis in smears of stool and duodenal aspirates from AIDS patients (Van Gool et al., 1993; DeGirolami et al., 1995) .
Our purpose of the present study is to develop a new detection method for the microsporidian M. seriolae from fish tissues using the Uvitex 2B stain.
Materials and Methods
Hatchery-reared yellowtail and goldstriped amber jack juveniles were transported to netpens at Goto Station of Japan Sea-Farming Association (20 June 1995) and Nagasaki Prefectural Fisheries Experi The detection rate for spores in the trunk muscle was much higher than those in the kidney and the heart, in which smaller numbers of spores were detected.
In the periodical sampling of yellowtail, a time lag was noted in the time of increment of detection rate between the trunk muscle and other organs (kidney and heart); the detection rate in the trunk muscle rose between July 10 and July 30, while those in the kidney and the heart increased between July 30 and August 10 ( Table 2 ) . In the histological sections, a sporulation sequence was distinctly recognized in Microsporidium "cysts", which were composed of Uvitex 2B-negative multi nucleate plasmodia in the periphery and positive spores in the center (Fig. 4) . After disintegration of "cysts" , spores were dispersed from the ruptured "cysts" to the surrounding area . Most of liberated spores were ingested by phagocytes, and these phago-cytes formed melanomacrophage centers (MMCs) in the adjacent muscle tissues (Fig. 5 disintegrated "cysts" in the muscle. Spores were also detected in other organs such as the heart, intestine, kidney and gill lamellae. Spores observed in the kidney were mostly located in the MMCs (Fig. 6) . A few spores, which were phagocytosed or intact, were found in the intestinal and ventricle lumina (Fig. 7) . Immature developmental stages were not observed in organs other than the trunk muscle. rate from the kidney was markedly higher than the detection rate for "cysts" by visual inspections of the trunk muscle (Ogawa et al., 1992; Yokoyama et al., 1996) . After disintegration of "cysts" in the trunk muscle, quite a few M. artus spores were transported to other organs by host's macrophages, possibly through the vascular system, and massive accumula tion of spores in the kidney MMCs made the detec tion of parasites so sensitive. Microsporidium seriolae spores were also spread to other organs, probably due to process of host responce similar to Myxobolus artus infection in carp. The presence of phagocytos ed spores in the ventricle lumina and a later increase of the detection rate of spores in the heart and the kidney supports this idea. However, the spore trans portation appears to occur in substantially smaller degree than that in Myxobolus artus infection in carp.
Presence of Microsporidium seriolae spores in the dermal and epidermal tissues suggests that the spores might be released outside of the body via skin. Del gahapitiya (1994) investigated the development of Heterosporis anguillarum, the causative micro sporidian of beko disease of Japanese eel Anguilla japonica with a special emphasis on the host re sponses, and described a phenomena of spore move ment to the skin and to the other organs of eel similar to that in the present study. On the other hand, H. anguillarum did not form distinct "cysts", although sporogonial forms were recognized as milky-white patches in the musculature.
Although these protozoan parasites resemble each other in the mode of development, especially in the appearance of sporogonial forms in the trunk muscle of host fish, the differences mentioned above suggest that the host-parasite relationship are different be tween them. It is possible that the differences may be caused by different in host and/or parasite species. Further studies on host-parasite relationships in each infection are needed.
In the present study, we showed that the Uvitex 2B staining method provided a rapid and sensitive diag nosis for Beko disease in yellowtail and amberjack juveniles. As Uvitex 2B specifically bind to chitin, a common component of microsporidian spores, this method could be applicable to the diagnosis and studies of other microsporidians as well.
